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Selective IgE deficiency, immune dysregulation, and
autoimmunity
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ABSTRACT
Selective IgE deficiency (IgED) is currently defined as a significant decrease in serum levels of IgE (!2 kIU/L) in a patient

whose other immunoglobulin levels are normal. There are no published large-scale epidemiological studies regarding the
prevalence of and clinical features of IgED. In the population-based case–control study, we investigated clinical and laboratory
characteristics of patients with IgED. Case samples were drawn from all subjects (n " 18487), with serum total IgE
measurement during 2012 at Leumit Health Care Services (Israel) and had serum total IgE of !2 kIU/L. The control group
was randomly sampled from the remaining 18,261 subjects with a case–control ratio of four controls for each case (1:4).
Comorbid diseases were identified by specific International Classification of Diseases, Ninth Revision, Clinical Modification
diagnostic codes given by the corresponding board-certificated physicians. Two hundred twenty-six subjects showed serum total
IgE levels of !2 kIU/L; 68 (30.9%) were between the ages of 4 and 12 years (children) and 250 (69.1%) were !12 years old
(adults). Matched control groups were selected for each age group. The children group was characterized by higher prevalence
of asthma and hyperreactive airways disease; and both children and adult groups had significantly higher prevalence of chronic
sinusitis, otitis media, autoimmune, and oncological diseases than their respective controls. Undetectable serum total IgE may
serve as a marker of immune dysregulation and autoimmunity.

(Allergy Asthma Proc 35:e27–e33, 2014; doi: 10.2500/aap.2014.35.3734)

After the discovery of IgE, there was great success
in understanding its role in immediate hyper-

sensitivity, host defense, parasitic infection, and im-
mune surveillance; however, the pathophysiological
consequences of IgE hypogammaglobulinemia remain
understudied. Compared with the major circulating
immunoglobulins (IgG, IgA, and IgM), IgE is the least
abundant of the human immunoglobulin classes and
was, accordingly, the last to be discovered in the late
1960s.1 The concentration of IgE in normal human sera
is between 10 and 400 ng/mL, and its half-life in the
circulation, is estimated at 2–2.5 days, whereas serum
IgG has a half-life of #3 weeks.2 IgE is best known for
its pathological effects in allergic diseases and the ben-
eficial role of IgE in host defense against parasitic
infections, in particular, against helminth infections.3

There have been few studies on patients with a low
or undetectable serum total IgE. Normal levels of IgE
are highly variable within the population.4 Selective
IgE deficiency (IgED) is currently defined as a signifi-
cant decrease in serum levels of IgE (!2 kIU/L) in a

patient whose other immunoglobulin levels are normal
or diminished (mixed IgED).5 Mainly, it is a laboratory
finding and the vast majority of affected individuals
are asymptomatic.6 There are no published large-scale
epidemiological studies regarding the prevalence of
IgE hypogammaglobulinemia and IgED.

In this population-based case–control study, we at-
tempted to investigate clinical and laboratory charac-
teristics of patients with IgED.

MATERIALS AND METHODS

Data Source
This is a retrospective matched case–control study,

based on data from Leumit Health Care Services (Is-
rael) Database. The health maintenance organization
covers #720,000 residents of Israel, and its electronic
database includes comprehensive information on the
insured population, such as demographic data, records
of clinical visits, laboratory tests, performed at a single
centralized laboratory, and diagnostic codes using the
International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM). This database
was used to obtain information on diagnoses and lab-
oratory results by means of cross-linkage using a
unique patient identifier.

This study was approved by the Barzilai Medical
Center and Leumit Health Care Services Institutional
Review Committee.
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Subjects

Inclusion Criteria. Inclusion criteria included all sub-
jects, having any allergy-related symptoms and/or
those requesting antiallergy medications and per-
formed serum total IgE measurement during 2012 at
Leumit Health Care Services.

The case group samples were drawn from the full
study population (n " 18,487). We included all cases
with serum total IgE of !2 kIU/L, which were further
divided into two groups according to the age of the
subjects: (1) aged 4–11 years old and (2) aged !12
years old. The control group was randomly sampled
from the remaining 18,261 subjects with a case–control
ratio of four controls for each case (1:4). The random-
ization was performed using the Epi Info 6 software
(Atlanta, GA) using simple random sampling.

The case and control group patients presented with
various complaints of suspected allergic diseases. The
diagnosis of allergic disease was performed by the
board-certified family physicians, allergists, dermatol-
ogists, and pulmonologists. Symptoms and signs con-
sistent with allergic conjunctivitis, rhinitis, sinusitis,
bronchial asthma, atopic dermatitis, contact dermatitis,
urticaria, angioedema, food allergies, and recurrent in-
fections were documented. Usually, the patients were
initially assessed by primary care physicians, derma-
tologists, and pulmonologists and in the cases of per-
sistent or severe symptoms, they were referred to al-
lergists/immunologists for further evaluation and
treatment. Based on history and clinical picture, com-
plete blood count, serum biochemistry, thyroid func-
tion tests, antinuclear antibodies, and total serum IgE
levels were tested in these patients. Total serum IgE
level analysis was performed to rule out atopic state
and/or as a part of the humoral immune system func-
tion assessment in the cases of recurrent infectious
diseases in a patient.

The comorbid diseases, diagnosed by the corre-
sponding board-certificated physicians during "5
years before serum total IgE testing, were identified
and retrieved from Leumit Health Care Services elec-
tronic database using specific ICD-9-CM diagnostic
codes.

Exclusion Criteria. Exclusion criteria included selec-
tive IgA deficiency, common variable immunodefi-
ciency (CVID), ataxia telangiectasia, human immuno-
deficiency virus/acquired immunodeficiency syndrome,
chronic systemic corticosteroid therapy, or on any
other form of immunosuppressive therapy during the
4 weeks before serum total IgE measurement.

Selective IgAD was diagnosed by the following cri-
teria: male or female patient $4 years of age who has a
serum IgA of !7 mg/dL (0.07 g/L) but normal serum

IgG and IgM, in whom other causes of hypogam-
maglobulinemia have been excluded.

CVID was diagnosed by following criteria: male or
female patient with a marked decrease of IgG (at least
2 SD below the mean for age) and a marked decrease in
at least one of the isotypes IgM or IgA and who fulfills
all the following criteria: (1) onset of immunodefi-
ciency at $2 years of age, (2) absent isohemagglutinins
and/or poor response to vaccines, and (3) defined
causes of hypogammaglobulinemia have been ex-
cluded.

Total IgE Measurement
Serum samples were analyzed for total IgE levels

using the immunometric assay by the Immulite 2000
system (DPC; Global Siemens Healthcare, Erlangen,
Germany). Total serum IgE ranged from 2 to 2000
IU/mL for the whole study population. Complete data
for analysis of total serum IgE were available for 18,247
subjects. In all cases of serum total IgE ! 2 kIU/L,
analyses of other serum immunoglobulins were rou-
tinely performed to exclude humoral immunodefi-
ciency.

IgM, IgA, and IgG Immunoglobulin Measurements
Serum immunoglobulins (IgM, IgA, IgG, IgG1, IgG2,

IgG3, and IgG4) were measured by nephelometry (BN
II System; Dade Behring, Deerfield, IL). All 226 case
subjects had data available for measurements of these
immunoglobulins.

Statistical Analyses
Differences in demographic and clinical characteris-

tics between the groups were analyzed using #2- or
Fisher’s exact test when appropriate. The multiple re-
gression analyses adjusted for sex and age (odds ratio
[OR] with 95% confidence intervals) were performed
separately for each group of comorbidity (autoimmune
diseases, chronic sinusitis % recurrent otitis, and onco-
logical diseases), to exclude the potential bias. To deal
with possible multiplicity issues, we applied a Bonfer-
roni correction testing at a significance level of $
(0.05)/k (number of tests) to lower the chance of a type
1 error. Analyses were conducted using the Statistical
Package SPSS 16.0. (StatSoft, Inc., Tulsa, OK).

RESULTS

Demographic and Laboratory Characteristics of
Cases and Controls

A total number of 18,487 subjects aged 4–69 years
old were identified as having performed a serum total
IgE test between January 1 and December 31, 2012
comprising 6851 (36%) male subjects and 11,636 (64%)
female subjects without a significant age difference.
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From the total number of 226 subjects with serum total
IgE ! 2 kIU/L, there were 68 (30.9%) subjects aged
4 –11 years old (children group) and 158 (69.1%)
subjects aged !12 years old (adult group). The cor-
responding children control group consisted of 250
subjects, and the adult control group included 600
subjects. Except for serum total IgE levels, there were
no differences between the cases and controls in the
demographic and laboratory characteristics (Tables 1
and 2). In both children and adult groups, there were
more female subjects than male subjects (43 [63.2%]
and 113 [71.5%], respectively). No differences be-
tween male and female patients in both groups were
observed with respect to clinical and laboratory
characteristics.

Chronic Sinusitis, Recurrent Otitis Media, and
IgED

Table 1 describes the characteristics of the study
population. Separate analysis of children and children
control groups in the 4- to 11-year-old patients re-

vealed significantly higher prevalence of chronic sinus-
itis (27.9%; p ! 0.001) and otitis media (45.6%; p !
0.001) at IgE levels of !2 kIU/L. As summarized in the
Table 2, a separate analysis of adult and adult control
groups in the !12-year-old patients also showed a
higher prevalence of chronic sinusitis (41 [25.9%]; p !
0.001) and otitis media (10 [6.3%]; p ! 0.001) in case
subjects than in corresponding control subjects. In the
children group, the odds of having chronic sinusitis
was 6.1 (2.2- 15.1; p ! 0.001) and recurrent otitis media
was 11.3 (3.9–23.4; p ! 0.001) than in the children
control group (Table 1). In the adult group, the odds of
having chronic sinusitis was 14.9 (7.8- 13.4; p ! 0.001)
and recurrent otitis media was 12.1 (2.6–21.1; p !
0.001) compared with the adult control group (Table 2).

Allergic Diseases and IgED
In the children group, there was a higher prevalence

of asthma and hyperreactive airways disease (26.5%
versus 6.8%; p ! 0.001 in children control group). The
children group was also characterized by a higher

Table 1 Clinical and laboratory characteristics of subjects aged 4–11 years old

Case A Subjects
(n ! 68)

Control A subjects
(n ! 250)

p Value Multiple Logistic
Regression Model OR

(95% CI)

Sex: female, % 43 (63.2%) 152 (60.8%) 0.675
Age (yr) 6.8 & 2.5 6.9 & 2.8 0.789
Body mass index, kg/m2 24.1 & 3.9 24.4 & 3.7 0.558
Total IgE (kIU/L) 0.3 & 0.4 129.4 & 79.6 !0.001
WBC (cell/mm3) 9.7 & 4.2 9.2 & 3.9 0.357
Lymphocytes (cell/mm3) 2.9 & 1.5 3.1 & 1.7 0.377
Eosinophils (cell/mm3) 0.34 & 0.18 0.38 & 0.21 0.153
Basophils (cell/mm3) 0.17 & 0.12 0.19 & 0.14 0.283
Platelets (cell ' 108/mm3) 262 & 137 271 & 125 0.607
Chronic infectious diseases (no.) 50 25 !.001 20.7 (8.7–42.5); p ! 0.001
Chronic sinusitis, n (%) 19 (27.9%) 11 (4.4%) !0.001 6.1 (2.2–15.1); p ! 0.001
Rec. otitis media, n (%) 31 (45.6%) 14 (5.6%) !0.001 11.3 (3.9–23.4); p ! 0.001
Allergic diseases (no.) 51 106 0.679 3.5 (2.1–6.4); p ! 0.001
Allergic rhinitis, n (%) 5 (7.3%) 31 (12.4%) 0.384 0.4 (0.1–1.3); p " 0.391
Asthma % HRAD, n (%) 18 (26.5%) 17 (6.8%) !0.001 3.1 (1.9–8.3); p ! 0.001
Atopic dermatitis, n (%) 19 (27.9%) 51 (20.4%) 0.749 1.2 (0.5–2.1); p " 0.529
Contact dermatitis, n (%) 1 (1.5%) 2 (0.8%) 0.513 1.3 (0.2–17.1); p " 0.782
Food allergy, n (%) 8 (11.8%) 5 (2%) 0.001 5.1 (1.5–16.2); p " 0.003
Autoimmune diseases (no.) 5 0 !0.001 35.2 (1.7–536.3); p " 0.024
Chronic urticaria, n (%) 2 (2.9%) 0 0.045 15.7 (0.7–315.4); p " 0.063
Psoriasis, n (%) 1 (1.5%) 0 0.213 9.3 (0.2–229.5); p " 0.295
Celiac disease, n (%) 1 (1.5%) 0 0.213 9.3 (0.2–229.5); p " 0.295
Type I diabetes mellitus, n (%) 1 (1.5%) 0 0.213 9.3 (0.2–229.5); p " 0.295
ITP, n (%) 0 0 1 2.1 (0.04–162.1); p " 0.731

Significant OR after Bonferroni correction (p ! 0.004; $ " 0.05/12 tests " 0.0042).
ITP " immune thrombocytopenic purpura; HRAD " hyperreactive airways disease; OR " odds ratio; CI " confidence
interval; WBC " white blood cell count.
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Table 2 Clinical and laboratory characteristics of subjects aged >12 years old

Case B Subjects
(n ! 158)

Control B Subjects
(n ! 600)

p Value Multiple Logistic
Regression Model OR

(95% CI)

Sex: female, % 113 (71.5%) 418 (69.7%) 0.889
Age (yr) 44.3 & 20.4 43.6 & 21.2 0.741
Body mass index, kg/m2 26.2 & 3.5 26.6 & 3.4 0.153
Total IgE (kIU/L) 0.3 & 0.2 112.7 & 71.8 !0.001
WBC (cell/mm3) 7.1 & 3.4 6.9 & 3.5 0.570
Lymphocytes (cell/mm3) 2.4 & 1.3 2.3 & 1.6 0.509
Eosinophils (cell/mm3) 0.31 & 0.14 0.32 & 0.17 0.536
Basophils (cell/mm3) 0.15 & 0.11 0.17 & 0.14 0.091
Platelets (cell ' 108/mm3) 259 & 124 265 & 129 0.602
Chronic infectious diseases, n 74 21 !0.001 19.1 (11.2–37.9); p ! 0.001
Chronic sinusitis, n (%) 41 (25.9%) 19 (3.1%) !0.001 14.9 (7.8–13.4); p ! 0.001
Rec. otitis media, n (%) 10 (6.3%) 2 (0.3%) !0.001 12.1 (2.6–21.1); p ! 0.001
Allergic diseases, n 39 311 0.442 0.21 (0.14–0.39); p ! 0.001
Allergic rhinitis, n (%) 5 (3.1%) 173 (28.8%) !0.001 0.06 (0.01–0.2); p ! 0.001
Asthma, n (%) 15 (9.5%) 76 (12.7%) 0.335 0.59 (0.3–1.1); p " 0.419
Atopic dermatitis, n (%) 6 (3.8%) 27 (4.5%) 0.828 0.71 (0.2–1.8); p " 0.874
Contact dermatitis, n (%) 12 (7.5%) 35 (5.8%) 0.457 1.14 (0.6–2.3); p " 0.595
Food allergy, n (%) 1 (0.6%) 0 0.208 9.7 (0.4–255.7); p " 0.386
Autoimmune diseases, n 126 61 $0.001 27.1 (14.3–43.8); p ! 0.001
Hashimoto’s thyroiditis, n (%) 23 (14.6%) 8 (1.3%) !0.001 9.8 (3.9–21.5); p ! 0.001
Graves’ disease, n (%) 9 (5.7%) 3 (0.5%) !0.001 8.1 (1.9–38.7); p ! 0.001
Pernicious anemia, n (%) 11 (6.9%) 2 (0.6%) !0.001 17.2 (2.1–89.1); p ! 0.001
Chronic urticaria, n (%) 30 (19%) 5 (0.8%) !0.001 22.5 (8.5–64.1); p ! 0.001
Psoriasis, n (%) 13 (8.2%) 11 (1.8%) !0.001 3.9 (1.7–9.2); p ! 0.001
Seborrheic dermatitis, n (%) 6 (3.8%) 7 (1.2%) 0.034 2.6 (0.8–9.3); p " 0.054
Dermatitis herpetiformis, n (%) 1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307
Alopecia areata, n (%) 1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307
Vitiligo, n (%) 1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307
Lichen planus, n (%) 1 (0.6%) 1 (0.3%) 0.373 2.9 (0.1–55.8); p " 0.462
Sarcoidosis, n (%) 3 (1.9%) 0 0.009 21.5 (1.2–495.4); p " 0.035
Erythema nodosum 2 (1.3%) 0 0.043 15.2 (0.7–329.2); p " 0.062
Rheumatoid arthritis, n (%) 2 (1.3%) 3 (0.5%) 0.279 1.9 (0.3–12.6); p " 0.469
Sjögren’s disease, n (%) 2 (1.3%) 2 (0.6%) 0.193 2.4 (0.3–24.1); p " 0.294
Dermatomyositis, n (%) 1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307
Fibromyalgia, n (%) 7 (4.4%) 1 (0.3%) $0.001 21.6 (2.1–185.5); p ! 0.001
Immune-mediated neuropathy,

n (%)
1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307

Addison disease, n (%) 2 (1.3%) 0 0.043 14.1 (0.7–343.5); p " 0.071
Type I diabetes mellitus, n (%) 4 (2.5%) 0 0.002 28.3 (1.9–172.7); p " 0.032
Chronic fatigue syndrome, n (%) 6 (3.8%) 1 (0.3%) $0.001 18.5 (2.3–171.4); p " 0.009
Oncological diseases, n 17 9 $0.001 5.9 (2.7–14.2); p ! 0.001
Epithelial cancers, n (%) 7 (4.4%) 7 (1.1%) 0.014 3.1 (1.2–10.5); p " 0.028
CLL/lymphoma, n (%) 5 (3.1%) 2 (0.3%) 0.005 7.9 (1.4–46.7); p " 0.015
Multiple myeloma, n (%) 2 (1.3%) 0 0.043 14.7 (0.8–269.3); p " 0.062
Mycosis fungoides, n (%) 1 (0.6%) 0 0.208 9.2 (0.3–251.8); p " 0.307
Myeloproliferative diseases, n (%) 2 (1.3%) 0 0.043 14.1 (0.7–343.5); p " 0.071

Significant OR after Bonferroni correction (p ! 0.0016; $ " 0.05/32 tests " 0.0016).
CLL " chronic lymphocytic leukemia; SLE " systemic lupus erythematosus; OR (95% CI) " odds ratio, 95% confidence
interval between case B and control B subjects; WBC " white blood cell count.

e30 March–April 2014, Vol. 35, No. 2

DO NOT COPY



Delivered by Publishing Technology to: ari kounavis  IP: 64.129.18.102 On: Tue, 01 Apr 2014 16:06:14
Copyright (c) Oceanside Publications, Inc. All rights reserved.

For permission to copy go to https://www.oceansidepubl.com/permission.htm

prevalence of food allergy (11.8% versus 2%; p " 0.001
in the children control group; Table 1). Among the
!12-year-old subjects, the adult control group had a
significantly greater prevalence of allergic rhinitis
(28.8% versus 3.1%; p ! 0.001; Table 2).

Autoimmune Diseases and IgED
Thyroid diseases were the most common associated

autoimmune diseases in patients with IgED; 14.6% of
the adult group patients had Hashimoto’s thyroiditis
compared with 1.3% (p ! 0.001) in the adult control
group (Table 1). The odds of having Hashimoto’s thy-
roiditis was 9.8 (3.9–21.5; p ! 0.001) and OR of having
Graves’ disease was 8.1 (1.9–38.7; p ! 0.001) in the
adult group compared with the adult control group
subjects.

There were 30 (19%) cases of chronic idiopathic ur-
ticaria in the adult group, in contrast with 5 (0.8%)
cases in the adult control group (p ! 0.001). The OR of
having chronic idiopathic urticaria with IgED was 22.5
(8.5–64.1; p ! 0.001).

As it is presented in Tables 1 and 2, the prevalence of
other organ-specific and systemic autoimmune dis-
eases was significantly higher in both the children and
the adult groups than in the corresponding control
groups: the OR of having any autoimmune disease was
35.2 (1.7–536.3; p "0 .024) for the children group com-
pared with the children control and 27.1 (14.3–43.8; p !
0.001) for the adult group compared with adult control
group.

Oncological Diseases and IgED
The adult group patients were characterized with

higher prevalence of oncological diseases than the
adult control group (Table 2). The OR of having epi-
thelial or hematologic malignancies was 5.9 (2.7–14.2;
p ! 0.001) for the adult group compared with the adult
control group (Table 2).

DISCUSSION
In this study, the clinical characteristics of a relatively

large group of patients with IgED, but normal IgM, IgG,
and IgA serum levels, were evaluated. There are three
findings in this study: (1) in children IgED is associated
with a higher rate of chronic rhinosinusitis and bronchial
asthma and in both children and adults with recurrent
rhinosinusitis and otitis media, (2) several autoimmune
diseases are more prevalent in subjects with IgED than in
gender- and age-matched controls with normal or high
serum IgE levels, and (3) undetectable levels of serum
total IgE are an independent predictor of autoimmune
and oncological diseases.

IgED is a rare entity, and its association to clinical
relevant immunodeficiency is controversial.7–16 In our
outpatient setting, only 226 (1.22%) of 18,487 patients

who underwent IgE determination had a serum total IgE
level under the detection threshold (2 kIU/L) and none of
the patients with IgED in our series showed any data
suggesting a familial history of immunodeficiency.

There is very limited information about prevalence
of IgED. Some investigators found an incidence of
16.5%, but their threshold was 10 kIU/L17 and others
found 10.5% of patients with IgE levels !2.5 kIU/L.7

Our incidence is much lower than in the previous
studies7,17; probably because of the lower threshold of
serum total IgE we used to identify patients with IgED.
Notably, another group found only 9 (1.4%) patients
with IgED of 643 subjects, when their IgE threshold
was !2 kIU/L.18 Notably, in both the children and the
adult groups there were more female subjects than
male subjects but with similar clinical and laboratory
characteristics. It is difficult to explain the observed
female predominance; maybe hormonal factors can
play some role in the pathophysiology of IgED.

Etiologic factors causing IgED are unknown. Because
the levels of other immunoglobulin isotypes are nor-
mal in individuals with IgED, the possibility of a se-
lective class switch recombination gene defect to this
isotype by the mutagenic activation-induced cytidine
deaminase is suggested.18

An association between undetectable serum total IgE
levels and chronic upper and lower respiratory tract
inflammatory diseases was previously checked in
other small studies. Higher rates of chronic rhinosinus-
itis and asthma were observed in adult patients with an
undetectable serum total IgE,7,8,19,20 whereas others
studies found no such association.9,10 The mechanisms
underlying the susceptibility to chronic rhinosinusitis
and otitis media in children and adults and to asthma
in children observed in this study among subjects with
IgED are poorly understood. Mucosal immunity cre-
ates the first line of defense for the host and is a major
component of resistance against respiratory infections.
The role of another mucosal immunoglobulin, secre-
tory IgA in controlling respiratory infections is shown
in patients with selective IgAD. These patients are
more prone to rhinosinusitis, otitis media, tonsillitis,
chronic pulmonary infections, and asthma.21,22

IgE-secreting plasma cells are located in mucosal
tissues of the respiratory tract and in tonsillar and
adenoidal tissues23 and local IgE production in tissues
is a major source for allergen-specific IgE.24 The obser-
vations of IgED in association with recurrent respira-
tory infections may implicate an involvement of this
immunoglobulin in respiratory tract defense.25

The only animal model of IgED, mice with a targeted
deletion of IgE (IgE(/(mice), have no signs of any
disease, and their immune system development and
function is normal.26 Therefore, at least for laboratory
mice, life is possible in the complete absence of IgE.
Nevertheless, lymphotoxin $-deficient mice who ex-
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hibit diminished levels of IgE develop Th1-mediated
inflammatory airway disease that is nonallergic and
noninfectious.11 This observation indicates that IgE
may play a role in the regulation of the respiratory
immune response.11 Furthermore, IgE can enhance im-
mune responses against antigens that are present at
low concentrations.27 In addition, very low quantities
of antigens are required to activate mast cells and
basophils if antigen-specific IgE is present on the cell
surface.28,29 Mucosal IgE antibodies in nasal mucosal
tissue are able to continuously activate mast cells.30

The presence of subnormal levels of IgE impairs the
ability of mast cells to respond normally to airway
antigens and induce Th2 development; as a result, Th1
responses predominate and lead to corresponding im-
munopathology.6,12 The IgE-mediated Fc%RI up-regu-
lation and stabilization appear to be essential for estab-
lishing long-lasting memory of mast cells and
basophiles.31 Therefore, failure of mast cells to function
as immune sentinels early in infection may play an
important role in mediating susceptibility to infection
in patients with IgED.32

Our results also reflect a significant relationship be-
tween IgED and autoimmune diseases. There are no
published large-scale epidemiological studies regard-
ing the prevalence of IgED or IgE hypogammaglobu-
linemia among patients with autoimmune diseases.
Only several small studies reported of an increased
prevalence of autoimmune diseases in persons with
IgED.7,18 In one case report, alopecia universalis was
found to be associated with impaired interleukin-4
production and low serum IgE level.33 In another
study, low or undetectable serum IgE levels were mea-
sured in 22 symptomatic adults with primary biliary
cirrhosis and in 13 asymptomatic individuals with pos-
itive serum mitochondrial antibody tests.34

The mechanism underlying the induction of autoim-
munity in IgED remains elusive. Probably, by clinical
features, selective IgED resembles selective IgAD, where
most individuals are clinically asymptomatic, but the de-
fect may be associated with recurrent respiratory and
gastrointestinal tract infections/disorders, autoimmu-
nity, and allergies.35,36 Similarly, #20% of patients with
CVID develop autoimmune complications.37 Although
there are considerable data supporting the role of infec-
tions in a pathophysiology of autoimmune diseases, this
role has been clearly established in only a few autoim-
mune diseases.38 Infectious agents can also cause auto-
immune complications by several mechanisms, while the
most important mechanisms are molecular mimicry and
superantigens.39 We did not investigate these issues in
IgED, and thus can only speculate that the observed
frequent infections in our population could trigger auto-
immune disorders.6,7,40

IgE is a mucosal immunoglobulin, a component of a
network of proteins (Fc%RI, CD23, and Fc%RI binding

protein) involved in the signaling response to an aller-
gen/antigen.41

Mucosal immunoglobulins (IgA and IgE) can protect the
systemic absorption of mucosal antigens, so IgED can hy-
pothetically induce overcoming of self-tolerance mecha-
nisms and development of autoimmunization.6,17,36 More-
over, it is possible that IgED predisposes to autoimmunity
by adversely affecting mast cell survival.6,42,43

In the study, we also found that the overall risk of
malignancies was significantly higher in subjects with
IgED. This association was observed both for epithelial
cancers and for hematologic malignancies. Epidemio-
logical studies have suggested inverse associations be-
tween allergic diseases and malignancies.44 IgE directs
potent effector cells into tumor tissues with proven
tumoricidic activity.45 Thus, it can be hypothesized
that IgE antibodies might physiologically survey ma-
lignant cells. The higher rates of malignancies in our
patients with IgED might reflect dysregulated antitu-
mor immunity in this population.

Some limitations of the study need to be addressed.
First, the prevalence of some diseases may be under-
estimated in our study because only those having al-
lergy-related symptoms and/or those requesting anti-
allergy medications were checked for serum total IgE
levels. This potential selection bias can impact the re-
sults of the study. Second, as a retrospective study, it
may suffer from information bias, because of possible
inaccurate clinical records, loss to follow-up, and miss-
ing data. Regrettably, we have no bacteriological or
any other laboratory evidence that chronic rhinosinus-
itis and otitis media were not bacterial and secondary
to the lack of protective IgE antibodies at the external
immune compartment.

The measurement of total serum IgE level is a low-cost
test, but current guidelines do not endorse its use in
clinical practice,46,47 mostly because most IgED patients
are asymptomatic and are identified by finding a labora-
tory abnormality, without any apparent associated clini-
cal disease. Nevertheless, we suppose that both children
and adult patients with chronic rhinosinusitis, recurrent
otitis media, and autoimmune diseases should be
screened to exclude IgED. In these symptomatic patients
undetectable serum total IgE may serve as a marker of
immune dysregulation and autoimmunity.
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